SYNOPSIS A microbiological method for the assay of valine, leucine, and methionine in serum is described and its accuracy and reproducibility are assessed. Under the conditions specified the L-isomers only of the three amino acids are measured. The serum levels of the three amino acids in 60 normal subjects are presented.
in 10 ml Bacto-Lactobacilli broth is centrifuged and the deposit resuspended in 20 ml of sterile saline. Of the suspension 0-5 ml is made up to 20 ml with sterile saline. The inoculum consists of one drop of this final suspension. The appropriate Bacto-amino acid assay medium is used for the actual assay.
AMINO ACID SOLUTIONS
In the earlier part of the work the L-form of valine, but on account of their availability, the DL-forms of methionine and leucine were used. More recently the L-forms of all three amino acids have been used. One hundred mg'of L-valine and L-leucine and 50 mg of L-methionine are dissolved in separate 100 ml quantities of distilled water of AR purity. (If DLamino acids are used the quantities are doubled.) Working solutions are prepared by diluting 1-0 ml of the above solutions to 100 ml (valine and leucine) or 200 ml (methionine) with distilled water. This gives a final concentration of 10 ,ug/ml (valine and leucine) and 2-5 ,ug/ml (methionine).
GLASSWARE
The assay tubes consist of Pyrex test tubes measuring 150 x 16 mm fitted with aluminium caps. New unused sterile universal containers are used for the collection of blood and for the storage of culture media and sera. All glassware is chemically cleaned before sterilization.
Control sera were obtained in about 200 ml quantities from the Welsh Regional Blood Transfusion Centre.' Normal sera were obtained from healthy volunteers, mainly hospital staff, and from a small number of otherwise healthy patients undergoing minor surgery. In an attempt to ensure as constant a metabolic state as possible all venepunctures were J. A. Blackmore and T. E. Parry done immediately before the subjects receioed their midday meal (Parry, 1966; Parry, 1969) . All sera were stored at -20°C.
DEPROTEINIZATION
Two methods of obtaining a protein-free filtrate were employed, precipitation by acetic acid (Hunter, 1957) and ultrafiltration. In the former 3-0 ml of O-05N acetic acid is added to 3-0 ml of serum. Nine ml of distilled water is added and the mixture placed in a boiling water bath for three to five minutes and filtered. ThepH of the filtrate is adjusted to that of the assay medium (6-8). One ml and 2-0 ml quantities of the filtrate-equivalent to 0-2 ml and 0-4 ml of serum-are used in each assay. Serum is ultrafiltered overight through 8/32 in. cellophane dialysis tubing, one end of which is sealed and the other connected to a compressed air cylinder from which a pressure of 10 lb per square inch is maintained.
Assay Procedures
Increasing amounts of standard solution of the amino acid to be assayed are placed in the assay tubes as shown in Table I Table I Assay procedurel 'Each serum is assayed at two concentrations with I ml of filtrate and 1 ml of water (=0-2 ml of serum) and 2 ml of filtrate (-0 4 ml serum) substituted for the standard amino acid solution in Table IV where the quantity of amino acid to be recovered is 100%O
the coefficient of variation is the same as the standard deviation. In Table V where the observations are made on a group of individuals the variation between and within the groups is best estimated by the standard deviation.
Discussion
The cultural requirements of the microorganisms principally employed for amino acid assay, the Lactobacteriacae, have been reviewed by Shockman (1963) who found that Strep. faecalis did not respond to the D-isomers of valine and leucine. Lyman, Moseley, Butler, Wood, and Hale (1946) and Dunn, Camien, Shankman, and Block (1946) likewise found that D-methionine did not support the growth of L. mesenteroides. Other workers, however (Steele et al, 1949; Barton-Wright, 1961) , have reported partial growth promoting activity of D-methionine for this organism. The D-'Expressed as a percentage.
isomers of the three amino acids failed to support the growth of the test organism under the conditions employed in the present work. The method therefore measures the L-isomer only of each amino acid and the growth-promoting property of the L-isomer was exactly twice that of the DL-form in each case. This is illustrated in Fig. 1 in the case of methionine. D-methionine, however, did support the growth of L. mesenteroides when employed in higher concentration and incubated for considerably longer periods; thus growth in the highest concentration that we employed (5 ,ug/tube) did not appear with this isomer until the tenth day of incubation. The reproducibility of the assay methods is within the acceptable limits for the three amino acids. The coefficient of variation is ± 2-5 % for valine ± 4.5 % for methionine and + 2-7 % for leucine. The slightly higher variation with methionine is probably due to the very low level of this amino acid in the four sera employed (mean value 0 51 mg).
The Table V , where each value represents the mean in six men and six women in each decade except those over 60 where valine and methionine were determined in only five men. The mean serum levels in mg % of the three amino acids in the entire group are: valine 3.04 ± 0-40, leucine 2-51 ± 044, and methionine 0-45 ± 0-075. These are in good agreement with values of 2-96 mg % and 0 93 mg % for serum valine and methionine respectively previously reported in 16 normal subjects (Parry, 1969) . The latter was expressed as DL-methionine and is, therefore, numerically twice the value given here as L-methionine. There is no significant difference between age and sex in the serum value of leucine or methionine but detailed analysis of variance suggests that the difference in the valine levels between decades might be statistically significant (P< 0-05). This would imply that the serum valine concentration is highest in the decade 40-49 for males and 50-59 for females. 
